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1. Introduction

After several rounds of LS exchanges between SA2 and CT1, finally CT1 has defined the location condition as a location assistance information for localized services, rather than the location validity information. However, currently in stage 2 TS 23.122, nothing is specified on how and when does the UE use such location assistance information for localized services.

Based on the discussion happened in CT1#143 meeting, some comments were provided that similar to the time validity information, whether the location condition needs to be taken as a validity information for localized services as well.
It is true that the current situation in CT1 TS 23.122 is aligned with the SA2 TS 23.501, however, the location condition is mainly used by the UE for SNPN selection and hence, CT1 should follow the stage 1 service requirements specified by SA1, not SA2 on the use of location condition for SNPN selection for localized services.

This paper attempts to analyse the stage 1 service requirements specified by SA1 about the location condition for localized services, the use of location condition for localized services in practice, and finally propose to take the location condition as a validity information for localized services as well.

As a start, the author of this paper would like to highlight that for network (re-)selection in the idle mode, including both PLMN (re-)selection and the SNPN (re-)selection, the stage 1 service requirements are under SA1's remit while the stage 2 procedure definition is under CT1's remit. This is the business as usual since very beginning. This paper will strictly follow this business principle.
2. Discussion
2.1. Stage 1 service requirements on location condition for localized services
When checking TS 22.261 sub 6.41 on "Providing Access to Local Services", SA1 has clearly specified following stage 1 service requirements related to the location condition for localized services:

In TS 22.261 sub 6.41.1:

"The services can be localized (i.e. provided at specific/limited area) and can be bounded in time."
In TS 22.261 sub 6.41.2:
"The 5G system shall support suitable mechanisms to allow automatically establishing localized service agreements for a specific occasion (time and location) and building temporary relationship among hosting network operator and other service providers including network operators or 3rd party application providers.

The 5G system shall support means for the service provider to request the hosting network via standard mechanisms to provide access to 3rd party services at a specific period of time and location. "
"The 5G system shall support means for a hosting network to create policies and configure resources for the requested time and location for the 3rd party services based on the received request."
" Subject to regulatory requirements and localized service agreements, the 5G system shall allow a home network operator to automatically negotiate policies with the hosting network for allowing the home network’s subscribers to connect at a specific occasion, e.g., time and location, for their home network services."
" The 5G system shall support secure mechanisms to allow a home network to coordinate with a hosting network for a subscriber to temporarily access the hosting network (e.g., based on temporary credentials) at a given time (start time and duration) and location."
" The 5G system shall allow a trusted 3rd party service provider to provide UEs with localized service policy (e.g., QoS, network slice in the hosting or home network, service restriction such as time and location) via the hosting network or the UE’s home network.

The 5G system shall enable a UE to use credentials provided by the hosting network with or without coordination with the home network of the UE, to make use of localized services via the hosting network with a certain time (including starting time and the duration) and location validity."
" The 5G system shall enable the home network to allow a UE to automatically select a hosting network for accessing localized services when specified conditions (e.g., predefined time, location) are fulfilled.

The 5G system shall be able to prevent a UE to re-access the hosting network after the localized services were terminated if the authorization for the localized services is no longer valid (e.g., can be based on certain conditions such as time or location of the user)."
" The 5G system shall enable the home network to instruct a UE to select a hosting network with certain conditions (e.g., predefined time, location) based on the request from a service provider."
" The 5G system shall be able to limit access of specific UEs to a configurable area of a hosting network's coverage area."
One can see, it is very clear that the location condition takes the same role as time condition to validate the provided localized services for the users. That is to say, similar as the time condition, the location condition should be taken as a location validity information for localized services, including the SNPN selection for localized services.

Observation #1: As per stage 1 services requirements specifed in SA1, similar to the time condition, the location condition should be taken as a location validity information for localized services.
2.2. Use of location condition for localized services in practice
Why a service is called "localized service" is just due to it can only be accessed within a specific/limited location/area, e.g. airport, stadium, campus, shopping mall, etc.
Hence, in practice, for a UE to find and select an SNPN to access the intended localized services, it is very straightforward and reasonable that only when the UE has entered into the specific/limited location/area (e.g. airport, stadium, campus, shopping mall). Otherwise it does not make any sense for the UE to do so but just drain the UE battery soon. For example as shown in Figure 1, if the service operator has already indicated to the user that the football game localised service can be accessed only when the user enters into the stadium, then why the UE needs to find and select such SNPN for football game localised service when the user is still at the home (5 km from the stadium) and even the time condition is met?
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Figure 1. A typical use case in practice.

If the user could obtain the intended football game localised service without entering the stadium, then why the user needs to buy the expensive ticket from the local service provider (e.g. SNPN operator)? As a result, how can the local service provider (e.g. SNPN operator) and the home operator get the benefits by providing such localized services?

Observation #2: From service deployment perspective in practice, the location condition should be taken as a location validity information for localized services.
Please note that for some localized services, e.g. the local services provided at the airport, there is no time condition as the airport services are 24*7 available (i.e. no time restriction). In this case, to use the location condition as location validity information is the only option.

3. Proposal
Based on the discussion given in section 2, we could have:

Proposal: It proposes to take the location condition as a location validity information for localized services.
4 Conclusion
This paper has analysed the stage 1 service requirements specified by SA1 about the location condition for localized services, the use of location condition for localized services in practice.

Based on discussion, following observations were provided:

Observation #1: As per stage 1 services requirements specifed in SA1, similar to the time condition, the location condition should be taken as a location validity information for localized services.
Observation #2: From service deployment perspective in practice, the location condition should be taken as a location validity information for localized services.
Based on above observations, below proposal was provided:

Proposal: It proposes to take the location condition as a location validity information for localized services.
The above proposal is captured in CR C1-237359.
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